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of cloud being carried down in streamers, which in turn
soon disap]pe.ar. In fact, these clouds, streamers and all,
disappear by evaporation in about 30 to 40 minutes aftor
the descending movement begins.

TORNADOES IN KANSAS.
By 8. D. Frora, Observer, U. 8, Weather Bureau.
[Duted: Weather Burean, Topeka, Kuans., Dec. 185, 1u)a.)

Kansas has been so commonly considered the tornado
State of the country that the term ‘ Kansas eyelone™
has almost become a part of the spoken English language,
but this idea is as misleading as the use of the word
“cyclone’” to designate what should properly be called a
tornado, that is, an exceedingly violent whirling storm
of small diameter, with a pendant, funnel—shapeﬁ cloud.

It seems that a large part of this undesirable reputation
of the State has been the result of undue publicity given
such spectacular storms by the early settlers and con-
tinued by the activities of later disseminators of news.

That tornadoes do occur in the State practically every
vear and sometimes several within the same year can not
be denied, but it should be considered that, while the
area of the State exceeds 80,000 square miles, the path of
an average tornadoe does not cover more than 25 square
miles and many are a great deal smaller, so that one can
generally be represented by a pin scratch less than an
mch long on a map of the State of the size usually given
in an atlas.

In a report on tornadoes of the United States for the
eight years, 1889-1896, which is the most complete of
the kind published, Prof. A. J. Henry ! of the Weather
Bureau has published data indicating that the total
number of tornadoes in Kansas is somewhat greater
than the number in any other State. When the relative
areas are considered, however, the number of tornadoes
in Kansas per unit area is practically the same as the
corresponding number for Iowa and is but slightly

eater than the number for Illinois, yet neither of these

tates has Kansas’s reputation of being a tornado State.
Prof. Henry in the same report has also deduced that
even in the States where such storms occur most fre-
quently ¢ the probability that any area 100 miles square
will be visited by a tornado in any year is gencrally less
than certainty,” and further, ‘for any specific area or
farm of 1 square mile the probability [of being visited
by a tornado] is less than one-sixteenth of 1 per cent
per century.” *®

During the 10 years, 1889-1896 and 1914-15, for wnich
definite information regarding the destruction hy tor-
nadoces is available, the average annual humber of deaths

1 Tornadoes, 1895-96. by Alfred J. Heu‘l"vy, 1})1 xxiii-xl, charts I-VIIT. (Report ol the
Chief of the Weather Bureau, 1595-96. ashington, 1896. 4°.)

ESee:\E alsn Abbe, C.—Tornado frequency per unit area, this REvVIEW, June, 1897, p.
250.—EDITOR.
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in Kansas directly due to these storins is 14, or less than
the number of deaths by lightning as shown by the
mortality statistics of the State Board of Health, and
much less than the number caused by any diseasce of
common occurrence in the State. The average prop-
erty loss for the period, even though it was almost doubled
by the reeent tornado at Great Bend, is insignificant when
compared with the total wealth of the State or the
annual losses by flood and hail, vet neither of these has
attracted the notice given the damage inflicted by tor-
nadous,

The months of greatest frequency of tornadoes in the
State are indicated by Table 1 compiled from the report
of Licut. John P. Finley * covering the years 1859-1887,
the report of Prof. A. J. Henry covering the period
1380-1806, and the monthly reports of the Kansas sec-
tion for the years 1914 and 1915.

TanLr L.—Tolal number of tornadoes, by months, reporied in Kansas,
1859-1887, 1889-1896, 1914-15.
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With the present available data it is idle to speculate
whether any part of the State is more likely to be visited
by these storms than any other part. The report of
Lieut. Finley, while it covers a lon (period of time, is
admittedly incomplete, being obt-a.inef(;i ‘from all available
sources’’ years after many of the storms had occurred,
which means that many tornadoes might have occurred
in sparsely settled communities during the early part of
the record without having heen reported; the report of
Prof. Henry and those o% the years 1914-15 cover too
short a period to shed much light on this question.

Present knowledge of the cause of these storms dis-
credits the idea that their formation is favored or hin-
dered by such slight differences in topography as exist
in a State as comparatively level as Kansas. Also there
is no reason to believe they are becoming any more or
less frequent than formerly. It is probable losses due to
their destructive effeets will increase as the land becomes
more thickly settled, but not necessarily in proportion to
the total population and wealth of the State.

The following Tables 2, 3, and 4 give a record of tor-
nadoes in Kansas for all the years for which data are at
present available.

3 Finlcy, John P. The tornadoes of Kansas for 29 years, 1559-18387.
‘Washington, 1858, n. p. map. 164 em.

J. H. Soulé,
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TaBLe 2.—Last of tornadoes reporied in Kansas, 1859-1887.
{From the report of Lieut. John P. Finley, U. S. Signal Corps.}
County Time. County. Time.
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5:30 p. m.,
2:30 p. m.

Moming..




DECEMBER, 1915.

TaBLE 3.—List of tornadoes reported in Kansas, 1889-1896.
From report by Prof. A.J. Henry, in *“Report of the Chief of the Weather Bureau
1895-46.”)

I Loss.
County. Date. Hour.
Lives. | Property.
Pratt. ceceeeeriariarcscraoranconneess Moy 6| 6P Meceasucfacacrae)eacaaaann.
Stafford. . c.ccacarvmnnieecnacacacononaeas May 6| 730p. Mes.l)eeneieeeeenananana..
Rice, ....--.-  $8,000
Washington. . 4,000
McPherson. . 2,500
Chastee.aun.. . 8,000
Chautauqua. ....ceeeieieeoenivinnnannas 6,000
WHISOD. .o e May ‘9|4 P. M....... 2 | Unknown.
12:30 a. m... 0 7,500
&:30 15,000
5:30
6:30
5 p. 1 12,000
Sp:
B:Sd .
10p. 18,000
10 p.
11 (s)
Midnig 25,000
Montgomery. 2:30 (G
Greenwood............. 6:50 1,500
6:30 ]
5:30 p. 0 100, 0U0
4:05 p. 1 5,000
4:30 p. 1 12,000
7:30 p. 0 500
5:30 p. 1 1,000
6:30 p. m 10 2,000
June 8p. 0 25,000
Aug. [ PP 1,000
.| Aug. 2p 2 1,500
5:45p.m... 0 4,000
5p. m....... 0 5,000
7p.m....... 1 10,000
$30p. m... 8 70,000
5:30 p. ceeecaanana 15,000
5 5 « - PP R, 25,000
9109:30p. m, 8 15,000
6p. 0 *)
n 4a. 1 1,000
\\'ﬁshlngton, Marshall, Nemaha, and | May 17 | 430 125 1 300,000
rown. p.
Cowley 4p. 0 3,000
Lyon.. $p. 0 500
Shawne . 20| & p. ] 2,500
Cowley May 20| 11 a. [}

1 This includes totals for storms immediately preceding for which no total is given.
* Damage very small.
$ To June 30 only.
TaBLE 4.—List of tornadoes reported in Kansas, 1915 and 1915.
[From * Monthly Reports of Climatological Data of Kansas."]

Loss.
County. Date. Hour. P .
ran roperty
Lives. |rostimated).
6:15
Bourbo! ... Ang. 19| 3p.
Wilson, Neosho, and tireenwood #.| Cct. 9 | 5:30 to 6:
Montgomery and Labette.......... Oct, 9| 730p.m.. .. ... | . feiiiaa...
Cherokee..........ccccvuvecuononn. Oct. 9|8p.m............. 110 150, 000
Wichita. . 6p.m. 1 40, 000
Kiowa.... 6:30 p. 0 60,000
4p.m. 5 5,000
5p. m. 0 | 40,000
9p.m 0| 50, 000
3p.m. 0 *)
.................... 0 l 2,000
TOTp.omo..... 11 1,000,000
§30p.m.......... ' 0. 15,000
10p.m........... i 3! 50,000

* Damage very small, . i
# Three tornadoes in succession in practically the same path.
+ This includes totals for storms immediately preceding for which no total is given.
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Total number of tornadoes in the 10 years 1889-1896
and 1914-15, 64; number of lives lost, 143; property
loss, $2,427,200.

REFORESTATION AND OCCULT CONDENSATION.!

By PauL DescomBes, Honorary Director of State Manufactures.

[Dated: July 8. 1914, Bordeaux, France.]

The tree has always been considered the great regu-
lutor of waters, although science has yet to translate
this beneficent action into precise formule. There are
periods when one sees entire regions laid waste by defor-
estation, as Algiers where the aqueducts and the hot
springs of ancient cities contrast with the dried-up beds
of wadies which watered them in fornier times, and it is
only a few yeurs since man began to penetrate the mystery
which envelups the hydrologic réle of the forest.

From the very first investigations have supported
an increase of rains by reforestation, and M. Daubrée
summarized them in 1910 in his report to the Commission
on Floods, as follows:

The eundensing action of forests has been confirmed experimentally
at I'Ecole de Nancy. From a series of observations made in 1867-1899
it follows that the average quantities of rain falling in a forest and out-
side a forest are in the ratio of 100 to 76. Prof. Ebermayer in Germany
and Blanford in India have found that the depth of rainfall has bheen,
on the average, 12 per cent greater in a furest than on an open field.

The action of forests upon rain should not be relegated to the infinitely
smwall meteorological data, as ((ézanne says. One is justitied in assert-
ing that the presence of furests augments pluviesity, to Le sure in
variable measure, according to the air currents, topography, and from
other causes.?

This increase of the annual amount of rain water,
whether it be a quarter or an eighth, is far from corre-
sponding to the amplitude of the phenomenon which
transforms regions previously watered but from which
the tree has disappeared, into waterless deserts, and a
new way opened up to investigations when attention was
drawn to the importance of atmospherie condensations
not measurable by the raingage.

The majority of the works on forestry emphasize the influence of the
forests upon the rainfall régime and the regulation of run-off. The
trees have yet another hydrologic réle which it is proper to putin evi-
dence—they provoke an abundant condensation of meteoric water
without rain.

In foggy weather everyotie has seen numerous drops fall from the
trees resulting from the condensation of the fog.

In the clearest air, alsn, abundant condensation is produced on the
trees; dew during the night, hoarfrost and needles of all forms during
days of frost.

All waters resulting from these condensations without rain reach the
ground softly and successively, under the most favorable conditions
for their absorption by the soil and the nourishing of si)rings. They
are of great interest in alpine economy because they always contain
ammonia even at the highest elevations and thus supply nitrogen
assimilable by vegetation. In the equatorial regions, even far removed
from the sea and permanent water bodies, the dew continues to form
during the dry season and is abundant enough to support vegetation
and to furnish water to certain animals.?

These diverse varieties of condensation without rain occur also on
the bare soil, but their intensity is found to be considerably augmented
in the forests by the expanse and high radiative power of the foliage
surface.

The determinations which one might make in cold regions or at great
altitudes would present a very real interest in making known the im-
portance of these condensations without rain and the relations which
they might bear to the quantity of water evaporated by the vegetation,*

1D bes, Paul. l.etéhol t et les condensations ocenltes. (.-r. Assoc. frane
p. Favuncem. des sci., 43me sess. Le Fuvre, 1914, Notesat Mém, Paris, 19i5.  pp. 337-341
Tran<duted by H, Lyman and o', Abbe, jr., for the Moxtiiy WEATHER REVIEW.

2 Daubrée, L. Rapports et dovuments dela Commission des Inoudations, Imprimerie
Nationale, Paris, 1910, n. 504,

¢ Reported by Henri Polier, Captaine de 1’Infanterle coloniale.

¢ Descombes, Pewl. Sur unr mode de ’action hydrulogique des fOrets.
phys. et nat., Hordeaux,-17 mars 1904.

Boc. des. sei.



